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ANTENNA DEVICE HAVING ENHANCED 
RECEPTION SENSITIVITY IN WIDE BANDS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an antenna device that can 

be tuned to Wide band frequencies. 
2. Description of the Related Art 
AknoWn antenna device 10 is described With reference to 

FIGS. 4 and 5. A conductor 12 made of a ?ne metal Wire is 
spirally Wound around a ferrite magnetic core 14. Ends of 
the spiral conductor 12 form connection terminals 16 and 18. 
The spiral conductor 12 includes a plurality of divided 
conductor portions 12', and the conductor portions 12' are 
connected to one another by a plurality of capacitance 
elements 20. As shoWn in FIGS. 4 and 5, the antenna device 
10 is such that the capacitance elements 20 are physically 
distributed in the spiral conductor 12 to have a closed loop 
form. The antenna device 10 responds to a particular fre 
quency (see, for example, Japanese Unexamined Patent 
Application Publication No. 51-83755 (FIGS. 1 and 3) and 
its corresponding US. Pat. No. 3,946,397). 

The knoWn antenna device resonates With a particular 
frequency. Thus, When the knoWn antenna device receives 
over Wide bands, its reception sensitivity in frequencies 
other than the particular frequency decreases. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
antenna device by Which good reception sensitivity can 
automatically be obtained in Wide bands. 

According to an aspect of the present invention, an 
antenna device is provided Which includes a prism-shaped or 
plate-shaped base member made of a dielectric or magnetic 
material, band-shaped ?rst and second radiation conductors 
Wound around the base member and connected to each other, 
and a band-shaped third radiation conductor Wound around 
the base member and connected to the second radiation 
conductor. The ?rst and second radiation conductors are 
respectively formed by a plurality of divided ?rst radiation 
conductor portions and a plurality of divided second radia 
tion portions, and the divided ?rst radiation conductor 
portions are connected in series by ?rst variable capacitance 
elements. The divided second radiation conductor portions 
are connected in series by second variable capacitance 
elements, and a node betWeen the ?rst and second radiation 
conductors is used as a feeding end. 

Preferably, the ?rst radiation conductor resonates With a 
high range of the UHF band Within a variable capacitance 
range of the ?rst variable capacitance elements, and a series 
radiation conductor comprising the second and third radia 
tion conductors resonates With a loW range of the UHF band 
Within a variable capacitance range of the second variable 
capacitance elements. 

The variable capacitance elements may include varactor 
diodes, and a tuning voltage may be applied to each varactor 
diode through each radiation conductor. 

According to the present invention, an antenna device 
includes a prism-shaped or plate-shaped base member made 
of a dielectric or magnetic material, band-shaped ?rst and 
second radiation conductors Wound around the base member 
and connected to each other, and a band-shaped third radia 
tion conductor Wound around the base member and con 
nected to the second radiation conductor. The ?rst and 
second radiation conductors are respectively formed by a 
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2 
plurality of divided ?rst radiation conductor portions and a 
plurality of divided second radiation conductor portions are 
connected in series by ?rst variable capacitance elements. 
The divided second radiation conductor portions are con 
nected in series by second variable capacitance elements, 
and a node betWeen the ?rst and second radiation conductors 
is used as a feeding end. Thus, resonations With tWo fre 
quencies can be established and each resonant frequency can 
be changed. 

In addition, according to the present invention, the ?rst 
radiation conductor resonates With a high range of the UHF 
band Within a variable capacitance range of the ?rst variable 
capacitance elements, and a series radiation conductor com 
prising the second and third radiation conductors resonates 
With a loW range of the UHF band Within a variable 
capacitance range of the second variable capacitance ele 
ments. Television signals in tWo ranges of the UHF band can 
be received. 

In addition, according to the present invention, the vari 
able capacitance elements may include varactor diodes, and 
a tuning voltage may be applied to each varactor diode 
through each radiation conductor. Thus, television signals in 
tWo ranges can simultaneously be received. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of an antenna device of the 
present invention; 

FIG. 2 is an equivalent circuit diagram of the antenna 
device of the present invention; 

FIG. 3 is a voltage distribution graph of the antenna 
device of the present invention; 

FIG. 4 is a perspective vieW of a knoWn antenna device; 
and 

FIG. 5 is an equivalent circuit diagram of the knoWn 
antenna device. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

An antenna device 1 of the present invention is described 
beloW With reference to FIGS. 1 to 3. FIG. 1 is a perspective 
vieW of the antenna device 1, and FIG. 2 is an equivalent 
circuit of the antenna device 1. FIG. 3 shoWs a voltage 
distribution in the antenna device 1. 

In FIGS. 1 and 2, band-shaped ?rst and second radiation 
conductors 22 and 23 are Wound around a base member 21 
having, for example, a prism or plate shape, and Which is 
formed of a dielectric or magnetic material, and are con 
nected to each other. A third radiation conductor 24 is 
connected to the second radiation conductor 23, and is also 
Wound around the base member 21. The ?rst radiation 
conductor 22 is formed by a plurality of divided portions. 
Among divided ?rst radiation conductor portions 22a, 22b, 
22c, and 22d, tWo adjacent conductor portions are connected 
to each other by each of ?rst variable capacitance elements 
(varactor diodes) 25 (25a to 250). 

Similarly, the second radiation conductor 23 is also 
formed by a plurality of divided portions. Among divided 
second radiation conductor portions 23a, 23b, and 230, tWo 
adjacent conductors are connected to each other by each of 
second variable capacitance elements (varactor diodes) 26 
(26a to 260). The third radiation conductor 24 is connected 
to the second radiation conductor 230 by the variable 
capacitance element 260. The ?rst variable capacitance 
element 25 and the second variable capacitance element 26 
are provided on an upper surface of the base member 21. 
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The ?rst radiation conductor portion 22d and the second 
radiation conductor portion 2311 are connected to each other 
by a connection conductor 27 formed on the upper surface 
of the base member 21. In the vicinity of the connection 
conductor 27, a ground conductor 28 and a feeding conduc 
tor 29 are formed. The ground conductor 28 and the feeding 
conductor 29 extend to side surfaces of the base member 21. 
The connection conductor 27 is connected to the ground 
conductor 28 by an impedance-matching capacitor 30 and is 
connected to the feeding conductor 29 by a coupling capaci 
tor 31. 

The antenna device 1 having the above-described con 
?guration is used in, for example, a portable device (e.g., a 
cellular phone) assumed to receive analog television broad 
casting or digital terrestrial broadcasting, and is mounted on 
a motherboard (not shoWn) of the portable device. The 
feeding conductor 29 is connected to a tuner circuit (RF) 
formed on the motherboard. A tuning voltage Vt is supplied 
from the motherboard to the ?rst radiation conductor portion 
22b, and the second radiation conductor portions 23a and 
230 through resistors. The ?rst radiation conductor portions 
22a and 220, the second radiation conductor portion 23b, 
and the third radiation conductor 24 are grounded for DC on 
the motherboard by resistors. This applies the tuning voltage 
Vt betWeen tWo ends of the ?rst variable capacitance ele 
ments 25 and betWeen tWo ends of the second variable 
capacitance elements 26. 

The connection conductor 27 serves as a feeding end P, an 
end of the ?rst radiation conductor portion 22a serves as a 
?rst open end Q1, and an end of the third radiation conductor 
24 serves as a second open end Q2. 
An electrical length of the ?rst radiation conductor 22 is 

set so that a resonance occurs With a high range (for 
example, 620 MHZ to 770 MHZ) of the UHF band Within a 
variable capacitance range of each ?rst variable capacitance 
element 25. An electrical length of the entirety of the second 
radiation conductor 23 and the third radiation conductor 24 
is set so that a resonance occurs With a loW range (for 
example, 470 MHZ to 620 MHZ) of the UHF band Within a 
variable capacitance range of the ?rst variable capacitance 
element 26. 

FIG. 3 shoWs voltage distributions betWeen the positions 
of the feeding end P and the ?rst open end Q1, and voltage 
distributions betWeen the positions of the feeding end P and 
the second open end Q2. The positions of the ?rst open end 
Q1 and the second open end Q2 alWays have maximum 
voltages, and the positions of minimum voltages change 
correspondingly to resonant frequencies. 

Part A of FIG. 3 shoWs a voltage distribution in the case 
of a resonance With 470 MHZ in the loW band, and the 
position of the minimum voltage is the position of the 
feeding end P. By decreasing the capacitance of the second 
variable capacitance elements 26 to establish a resonance 
With 545 MHZ, a minimum voltage point P1 is moved to the 
position of the second open end Q2. Establishing a reso 
nance With 620 MHZ moves a minimum voltage point P2 to 
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4 
the position of the second open end Q2, as shoWn in part C 
of FIG. 3. This position P2 serves as a node betWeen the 
second radiation conductor 23 and the third radiation con 
ductor 24. 
When establishing a resonance With a minimum fre 

quency of 620 MHZ in the high band by using the ?rst 
radiation conductor 22, as shoWn in part D of FIG. 3, the 
minimum voltage point is the position of the feeding end P. 
HoWever, establishing a resonance With 695 MHZ moves the 
position P3 of the minimum voltage point to the ?rst open 
end Q1, and establishing a resonance With 770 MHZ moves 
the position P4 of the minimum voltage point to the ?rst 
open end Q1. 

Since the same tuning voltage is applied to the ?rst 
variable capacitance elements 25 and the second variable 
capacitance elements 26, television signals on tWo channels 
corresponding to the high band and the loW band are input 
to the tuner circuit. Therefore, a television signal in either 
band can arbitrarily be selected in the tuner circuit Without 
sWitching the bands. 

What is claimed is: 
1. An antenna device comprising: 
a prism-shaped or plate-shaped base member made of a 

dielectric or magnetic material; 
band-shaped ?rst and second radiation conductors Wound 

around the base member and connected to each other; 
and 

a band-shaped third radiation conductor Wound around 
the base member and connected to the second radiation 
conductor, 

Wherein: 
the ?rst and second radiation conductors are respectively 

formed by a plurality of divided ?rst radiation conduc 
tor portions and a plurality of divided second radiation 
conductor portions, and the divided ?rst radiation con 
ductor portions are connected in series by ?rst variable 
capacitance elements; and 

the divided second radiation conductor portions are con 
nected in series by second variable capacitance ele 
ments, and a node betWeen the ?rst and second radia 
tion conductors is used as a feeding end. 

2. The antenna device according to claim 1, Wherein: 
the ?rst radiation conductor resonates With a high range of 

the UHF band Within a variable capacitance range of 
the ?rst variable capacitance elements; and 

a series radiation conductor comprising the second and 
third radiation conductors resonates With a loW range of 
the UHF band Within a variable capacitance range of 
the second variable capacitance elements. 

3. The antenna device according to claim 1, Wherein the 
variable capacitance elements comprise varactor diodes, and 
a tuning voltage is applied to each varactor diode through 
each radiation conductor. 


